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ABSTRACT

Because of recent high rejection rates on carbon steel control cables on military aircraft,
the Air Force ocnducted bresking sirength and endurance tests on various types of aircraft
control oahles, Since approximately 90% of the service life of jet aircraft is flown at low
temperatures, the primary purpose of the tests wsae to obtain informaticn on cable fatigue
life at low temperature, The tests were conducted on 1/8~inch diar eter 7x19 galvanized
carbon stesl, tin~coated carbon steel, and stainlese steel cables at both low temper-
ature (-66°F) and room tempersture (+70°F), The tests were conducted in the Cliinatic Labo~
ratory at Eglin AFB, Florida, Rebults indicate thatthe stalnless steel cables are far superior
to the galvanized or tin~coated cables for low temperature operation. Therefore, the stainleas
steel cables should be oonsidered for replacement of the carbon steel control cables on
military aircraft, and the appropriate specifications should be updated accordingly.

(This abstract is subjec’ to special export contrals and each transmittal to foreign governments
or foreign nationals may be made only with prior approval of the Directorate of Airframe
Subsystems Engiuesring (SEFL), Systems Engineering Group, Wright-Patterson Air Force
Base, Ohion.)
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SECTION I
INTRODUCTION

The failures of carbon steel zontrol cables on militar'y aircraft are serious problems in the
Ajr Force. The life of these cables has decreased kzcause of excessive wear in areas of the
cable that contaot pulleys and fairleads. Because of the high 1965-196€ rejection rats oa
carbon steel cables, the Air Force initiated an investigation of the various types of control
cahios used on Air Foroce aircraft, The program was to include the testing of stainless steel
cables for possible replacement of carbon steel cables on these aircraft. A search of kown
literature indicated that all previous DOD testing of control cubles had been performed at
room temperature (approximately +70°F), Since jet aircraftpotentizlly fly 90% of their service
life at high ailtitudes and at low ambient temperatures, the primary purposc of the present
investigation was to provide information on cable fatigue life at low temperature.

SECTION I
TESTS

The test program covered the testing of galvanized carbon steel, tin-coated carbon steel,
and stainless sieel cables. The requirements fo. the galvanized and tin-coated steel cables are
given in Military Specification MIL-W-15117~-4, ‘‘Wire Rope, Steel (Carbcn) Flexible,
Performed.” Military Specification MIL-C-5424A~1, ‘‘Cable: Steel (Corrosion-Resisting)
Flexible, Performed (for Aeronautical Use),”’ gives the requirements for the stainless steel
cables, Both of these specifications call for testing at room temperature only. The require-
ments of MIL-W-1611A-4 are more ssvere than those in MIL-C-5424A-1, The required
breaking strength after endurance testing as given in the two specificetions follows:

Breaking
strength
Cable diameter | Tension* | Number of ' minimurn
Specitication (inch) (tbs) reversals | (1bs)
MIL-W-1511A-4 1/8 20 70,000 1000
{galvanized and
tin-coated steel)
MIL-C-5424A~1 1/8 20 150,000 950
(stainless steel)
*Tension iIs equal to one half of weight (W) which includes idlet sheave
and hanger.
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Both of these specvifications require the cubles to retain 50% of their breakinyg strength after
the endurance testing,

Sampies of 1/8-inch diameter 7x19 stainlesn, galvanized, snd tin-coated steel cables wersa
used in the teat program. Sevendifferent cable yaanufacturers submitted seraple cables, Those
manufacturers arve Iidentified as Codes A through G in this report, Each manufacturer’s
samples were coded for identification and desc¢ription, The galwanized and tin-coated steel
cubles were tested according to MIL-W-1511A~-4, and the stainless steel cables were tested
according to both MIL~W-1511A~4 and MIL~5424A-1,

The endurance tests were made on two standard Warner endurauce machines, See Figures 1
through 3, These machines are described in bo'h specifications,

The endurance tests were conducted at both low tﬁmpwauturm (~65°F) and room temper-
ature (+70°F). Samples numbered 1 through 4 represent thowe tested at -66°F, and samples
nummbered 5 through 8 represent thnse teated at +70°F,

Sixty-four assemblies (28 stainless steel, 28 galvanizedcarbnsteel, and 8§ tin-coated carbon
steel) were tested to ascertain their breaking strengthbefore they were subjeoted to the endur-
ance testing. Each cable assembily consisted of one 3-foot cable section with one MS 21260-4
terminal swaged on each end. The assemblies were trsted for breaking strength according to
standard laboratory procedures in which a Baldwin tensile test machine was used. The as-
semblies were gripped by the shoulders of the terminal and loaded in tension until failure
occurred, Thess tests were conducted at room temperature, :

For the endurance tesis, an equal number of samples from each manufacturer, in each
type of steel submitted, were testad. Samples from each manufacturer were placed in a -66°F
cold chamber for 2 hours before cycling, An equal number of samyles were placed in a room
at +70°F, Those samples tested according to MIL-W-1511A~-4 were subjected to 70,000 re-
versals, and those tested according to MIL-C-5424A--1 were subjected to 160,000 reversals,
The test cables were loaded to 20-pound tensile while cycling at a rate of 120 reversals per
minute. The tests were limited to bending fatigue cycles while under tension. The complete
scope of the cable problems as they exist today was not evaluated,

Each sample was subjected to eundurance over top and bottom pulleys actually giving eight
wear areas for inspection, Each sample was observed every 30 minutes for a period of
24 hours. Each was examined for its condition. The number of broken wires were recorded

as they were nctad,

All samples that completed the tests were pulled to destruction to determine the remaining
strength after endurance,
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SECTION Il
TEST RESULTS

Overall comparative test data obtained from the various samples and under various
conditions are given in Appendix I (Tablee I through IV and Figures 4 through 11). Detailed
test data for each manufacturer (Codes A through G) are given in Appendixes II through VIIi],
respectively. The photographs show the damaged section of each sample which occurred
when it was run over the puileys. The beginning of wire breakage in the cables is indicated
in Tables I through IV which substantiates the values shown in Figures 4 through 11,

TESTS AT ~66°F

Of the cable samples which passed the MIL-W-1511A-4 tests, the percentage of breaking
strength remaining for the stainless steel cable was substantially greater than that for the
other two types. Galvanized cable from only two of the seven manufacturers passed the testis,
See Figure 4. The test results on the tin-coated cables, submitted by only twc manufacturers,
showed a low ievel of perfcrmance. The tin-coated samples, however, passed the 50% re-
quirement. See Figure 5. Six of the seven stairless steel samples met the severe endurance
requirements of MIL-W-1£11A-4, See Figure 3. All of the stainless steel cables submitted
passed the MIL-C-5424A-1 e: furance requirements, See Figure 7.

TESTS AT +70°F

The test data on the galvanized cables indicate that six of the seven manufacturers submitted
satisfactory test resuits, See Figure 8, Both of the tin-coated control cables submitted for
test are satisfactory for +70°F temperature operation, See Figure 9, Six of the seven manu-
faoturers’ stainless steel samples met the severe encdurance requirements of MIL-W-1611A~4,
See Figure 10, Allstainless steel samples passed the MIL~C-~5424A-1 endurance requirements.
See Figure 11,

SECTION IV
CONCLUSIONS AND RECOMMENDATIONS

Re ults indicate that the life of the stainless stesl cables is far superior to galvanized or
tin-coated carbon steel cables at low temperatures, Therefore, these cables should be con-
sidered for replacement of the carbon steel cables on military aircraft because of their
superior corrosion resistan: ‘e and longer life at low temparature.

Both Specifications MIL-W-1511A-4 and MIL~C-5424A~-1 should be revised to include re-
quiraments for low-temperature fatigue testing. Also, the requiremants for the allowable
materials in MIL-W-1511A-4 and MIL-C-5424A~1 tables sl ould he fightened by specifying
chemical compositions,
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TABLE I

NUMBER OF REVERSALS COMPLETED WHEN BROKEN WIRES WERE RECORDED FOR

GALVANIZED CABLES TESTED ACCORDING TO MIL-W-1511A-4

a. —B55°F Tests
Sumpie Manufacturer
No. A B c D E F G
T 32,500 19,200 | 5,206 | 21,600 | 17,800 | 16,900 | 25,000
! 8 39,400 | 22,800 | 27,900 | 18,000 | 14,400} 16,900 | 25,000
) T 39,400 | 16,500 | 21,400 | 32,000 | 14,400 | 16,900 {25,000
B 35,900 | 16,500 { 26,200 | 10,000 | 10,900 | 16,900 | 25,000
T 35,900 | 19,200 | 26,200 | 38,000 | 17,80 | 28,700 | 25,000
’ B 39,400 | 16,500 | 26,2¢0 | 18,000 | 10,900 | 1¢ 550 | 25,000
. T 32,500 | 22,800 | 26,200 | 18,000 | 14,400 20,700 | 25,000
B 35,900 | 16,500 | 26,200 | 28,000 | 17,800 | 14,550 | 25,000
Yotal 290,900 [150,000 |206,100 183,600 [118,400 | 138,100 poo,0534
Average 36,362.5 18,750 | 25,762.5 22,950 | 14,800 | 17,262.5{ 25,000
b. + 70°F Tests
s T 43,600 |21,300 | 46,200 | 36,000 |21,500 | 14,300 | 14,800
B 60,000 |18,000 | 28,900 | 36,000 {21,500 | 14,300 | 14,800
5 T 60,000 | 18,000 | 53,200 {60,300 }17,800 | 14,300 | 14,800
8 60,000 | 18,000 | 53,200 |60,300 |25,200 | 32,000 | 26,000
, T 60,000 |21,200 | 49,200 |52,700 {21,500 | 32,000 | 26,000
8 57,200 | 24,300 | 35,700 | 48,600 |17,800 | 17,900 | 22,600
o T 60,060 | 18,000 [ 49,700 | 48,600 } 21,500 | 14,300 22,656
8 £3,600 |28,500 | 32,000 {39,000 |25,200 | 32,000 |22,600
Total 444,400 167,400 |348,100 PB81,560 [L72,600 |1,1,100 R64,200
Auverage 55,550 | 20,925 | 43,512.5| 47,687.5} 21,500 | 21,387.5| 20,525

T - Top pulley
P - Botiom pulley
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TABLE TII

NUMBER OF REVERSALS COMYLETED WHEN BROKEN WIRES WERE RECORDED
FOR TIN-COATED CABLES TESTED ACCORDING TO MIL-W-1511A-4

0. —65°F Tests

Sample Manufacturer
No. A 8 C D E
| T 25,000 30,8600
B 25,000 30,800
2 T 25,000 | 30,800
| B 25,000 | 30,800
T 25,000 | 30,800
3 B | 25,000 | 36,800
T 25,000 | 30,800
* B 25,000 | 30,800
Total 200,000 {246,400
Averoge 25,000 30, 800
b. + 70°F Tests
T 24,400 | 36,000
° B 31,000 | 36,000
T 24,400 ;},aoo
° B 28,000 | 36,000
' T 31,006 36,000
’ B 31,000 | 47,500
T 28,000 49, 400 |
® B 34,000 | 32,400
Total | 231,800 326,100
Averoge 28,975 40,762.5

T - Top pulley
B - Bottom pulley
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TABLE III

NUMBER QOF EEVERSALS COMPLETED WHEN BROKEN WIRES WERE RECORDED
FOR STAINLESS STEEL CABLES TESTED ACCORDING TO MIL~W-1511A-4

a. --65°F Tests
- Sample Manufacturay
~_No. A B c D E F i 6
T 19,200 | 21,700 | 54,110 | 41,700 | 23,800 1§ 16,570 | 24,500
! B 19,200 14,000 | 40,000 | 49,060 | 23,800 ] 30,50C | 26,500
T 19,200 | 21,709 | 28,800 FFSA,806—~b§;:600 __2,000 26:;00
? B 22,800 | 14,000 | 40,000 } 49,000 | 27,600 | 16,500 | 38,000
T 29,900 | 21,700 6&.765" 38,300 | 23,800 | 30,500 33,005“~
3 B 52,000 11,600 | 36,500 | 55,600 | 27,600 | 20,000 26,500_4
T :9.900' 7;500 51,100 { 38,300 | 37,900 | 20,000 | 26,500
! 3 37,000 | 21,700 | 50,000 | 31,400 | 23,800 | 20,000 | 38,000
Total 229.;35 133,900 {365,800 338,166 215,900 [156,000 24&,&00
Averagae 28,650 16,737.3 45,725 | 45?;62.5 26,987.5 19,500 | 30,812,
b. + TO°F Tetuts
Y 28,900 | 18,400 | 16.200 [ 42,000 |2%,100 | 6,500 | t4,uu0
7 B 39,200 18,400 | 16,200 | 42,006 | 21,700 | 6,500 | 18,000
| ‘ N S P
. T 25, 300 14,900 | 20,000 { 45,600 | 21,700 | 27,100 | 24,900
B 32,200 11,000 | 27,400 | 18,300 | 28,700 {27,100 | 18,000
o T 25,300 18,400 | 27,400 | 42,090 18,006 13,300 | 21,700
r 8 32,200 i1,000 16,200 | 38,000 {21,760 |19,900 | 18,000
T 1é:700 14,900 20,655-T~I;T;56-W125,100~ 30:500 21,70¢ !
° B 25,300 14,900 | 16,200 | 31,40 | 21,706 | 27,100 7,200
[ tal 227,100 |121,900 isq,buo 295:500 uu3;7oo Bss.uoo‘TIZZ;;;;“%
Average 28,387.5 15,2;7.5L12:§;o 3@,;;;T;rzz,9bn.5f19,75u la,oon
T =~ Top pulley
B - Bottom pulfey o e e
14
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TABLE IV

NUMBER OF REVERSALS COMPLETED WHEN BROKEN WIRES WIRE RECORDED
FOR STAINLESS STEEL CABLE" TESTED ACCORDING TO MIL-C~5424A-1

a. —65°F Tests
Sample T Manufacturer
No. A B c D £ F G
T 26,000 35,700 ] 150,000 100,500 | 47,300 16,700 25,200
' B 26,300 21,800 | 80,400] 110,80C | 32,400 | 41,700 46,800
T 89,500 50,300 | 157,000] 104,400 | 28,700 | 41,700 | 54,700
: B 89,500 39,509 89,100 145,900 65,500 | 41,700 46,800
T 26,000 50,300 30,90C¢ | 150,000 75,600 38,800 36,700
° B 89,500 35,700 ‘ 74,000 132,000 | 61,400 34,800 66,800
T 65,200 57,500 | 150,000} 150,000 | 61,400 20,300 66, 800
? B 68,000 28,600 67,000 116,000 54,300 20,300 60, 1.00
Total 479,700 319,400 |791,400 [1,0G3,600 (426,700 {256,000 |403,900
Average 59,952.5] 39,925 98,925 | 125,450 53,337.% 32,000 50,487.
b. + 70°F Trlests
T 22,500 31,000 57,820 53,000 | 66,700 70,000 19,500
> B 137,000 34,200 €2,200 85,000 70,000 42,200 36,200
T 70,000 14,300 | 62,700 | 60,350 | 63,600 31,500 29,500
© B 46,500 34,200 | 62,700 37,900 66, 700 48,500 57,600
T 28,700 éa,soo 36,100 | 71,000 | 42,600 | 76,900 | 47,800
4 B 53,200 34,200 57,820 | 85,0060 | 63,600 87,600 57,600
T 81,200 | 31,100 | 57,820 | 8.,000 | 46,600 | 76,900 | 57,600
8 B 56,700 29,500 | 57,820 | 81,000 50,000 52,900 47,800
Yotal 495,800 |233,000 454,980 [554,250 [569,200 (86,600 |353,600
Avarage 61,975 29,125 56,872.% 69,2812 71;150 60,825 44,200

T - Top pulley
B ~ Bottom pulley

s e

11
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Figure 4.
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Figure 5.

TENP . —85°F
TYPE ' 1/8" TX19 GALVANIZED
SPEC . MWIL-W-1511A-4
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FAILED
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Average Percent of Breaking Strength Remaining After Fnduran..e Tests of
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Figure 6.
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MANUFACTURER'S CODE

TENP: ~65°F
TYPE . 1/8" TXIS STAINLESS STEEL
SPEC © MIL-W-1511A-4

Average Percent of Breaking Strength Remaining After Endurance Tests of

Top and Bottom Pulleys
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Figure 7.

A B ¢ D £ F
MANUFACTURER'S CODE

TEMP . —65°F

TYPE © 1/8" T X 19 STAINLESS STEEL
SPEC : MIL-C- 5424A i

Average Percent of Breaking Strength Remaining After Endurance Tests of

Top and Bottom Pulleys
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160
90 )

7 | TENP . +10°F
0 TYPE © 1/8" 7XI9 GALVANIZED

50 SPEC . NIL-W- I51A-4
40

30
20

10

PERCENT

A B ¢ 0 13 F 1+
MANUFACTURER'S CODE

Figure 8. Average Percent of Breaking Strength Remaining After Endurance Tests of
Top and Bottom Pulleys
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70— | s bm| TENP D eT0cr
w
— 60 Wf—I- Wl _Jwl VEL yypE ;178" TX19 TIN-COATED
: [ ax o a o .
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2 0l ImEmE
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NEmE ImBmE
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MANUFACTURER'S CODE

Figure 9. Average Percent of Breaking Strength Remaining After Endurance Tests of
Top and Bottom ulleys
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Figure 10,

TEWP . »70°F

SPEC '@ MIL-W-I1511A-4
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MANUFACTURER'S CODE

Average Percent of Breaking Strength Remaining After Endurance Tests of
Top and Bottom Pulleys
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Figure 11.

TEMP . +70°F
TYPE . 1/8" TXI9 STAINLESS STEEL
SPEC . MIL-C-5424A-1

B c 0 E f ¢
MANUFACTURER'S CODE

Average Percent of Breaking Strength Remaining After Endurance Tests of
Top and Bottom Pulleys
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APPENDIX I

DETAILED TEST DATA FOR CODE A
(Tables V through X and Figures 12 through 17)

In the figures for the -65°F tests, the cables
are arranged in the follecwing descending order
for Parts & and b of each figure:

Sample 1

Sample 2

Sample 3

Sample 4

In the figures for the +70°F tests, the cables
are arranged in the following descending order
for Parts a and b of each figure;

Sample 5

Sample 6

Sample 7

Sampile 8

18
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TABLE V

BREAKING 3TRiZNGTH OF CODE A GALVANIZED CABLES BEFORE
AND AFTER ENDURANCE TESTING AT ~65°F TO MIL-W-1511A~4

POUNDS WEFORE BREAKING STREMGTH AFTER ENDURANCE TESTINS
SAMPLE | ENDURAHCE TESTING (1000 LBS REQUIRED 8Y SPECIFICATION )
NO. (2000 LBS REQUIRED TOP PULLEY BOTTOM PULLEY PASSED | FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS REMAINING POUNDS REMAINING
1 2150 1280 59.5 1150 53.5 X
2 2175 1050 48.3 1030 47.4 X
3 2200 886 40.2 1210 55.0 X
4 2175 1065 49,0 975 44.8 X
Total 8700 4280 4365
Average 2175 1070 49,2 1091 50.2
b. Bottom Pulley
Figure 12, Code A Galvanized Cable Endurance-Tested at -65°F to MIL-W-1511A-4,

17
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TABLE VI

BREAKING STRENGTH OF CODE A GALVANIZED CABLES BEFORE

AND AFTER ENDURANCE TESTING AT +70°F TO MIL-W-1511A-4

POUNDS BEFORE | BREAKING STRENGYH AFTER ENDURANCE TESTING
SANPLE |ENDURANCE TESTINY (1000 LBS REQU!RED BY SPECIFICATION) ‘
N.  |(2000 LBS REQUIREY TOP PULLEY BOTTON PULLEY PASSED | FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS Toewaining | POUNOS 1 ogunimine
5 2150 1710 79.5 1805 83.6 x
6 2175 1850 85.1 1695 77.9 x
7 2200 1725 78.4 1785 81.1 x
8 2175 2035 93.6 1835 84.4 x
Total 8700 7320 7120
Average 2175 1830 84.1 1780 81.8
b, Bottom Pulley
Figure 13. Coc: A Galvanized Cable Endurance-Tested at +70°F to MIL-W-1511A -4

18
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TABLE VI¥

BREAKING STRENGTH OF CODE A STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT ~65°F TO MIL~-W-1511A~4

POUNDS BEFORE | BREAKING STRENGTH Aii:R ENDURANCE TESTING
SANPLE | ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION)
- PASSED | FAILED
N0. | (1760 LBS REQUIRED ToP PUL:::CENT BOTTOM ’“:;::E”
BY SPECIFICATION) | PoumdS { peypining | POUNDS | pguaining
1 1900 1600 84.2 1745 91,8 x
2 1875 1750 93.3 1610 85.7 x
3 1950 1745 89.5 1585 81,3 x
4 1875 1750 93,3 1550 §2. 1 X
Total 4 6845 6490
Average 1o 1711 89,0 1623 84.0
b, Bottom Pulley
Figure 14. Code A Stainless Steel Cable Endurance-Tested at ~65°F to MIL-W-1511A -4
19
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TABLE Vil

BREAKING STRENGTH OF CODE A STAINLESS STEEL CABLES BEFORE

AND AFTER ENDURANCE TESTING AT +70°F TO MIL-W-1511A~-4

S B

POUNDS BEFORE BREAKING STRENGTH AFTER ENDURAMGE TESTING
SAMPLE | ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION)
PASSED
NO. | (1760 LBS REQUIRED 10° "“L;::cm BOTTOM Put:::ur ‘
PECIFICATION) M :
BY SPECIFICATIO POUROS | gematning [ POUNDS  Hoenpining
5 1500 1555 £1.8 1385 72.9 X
6 1875 1420 19,7 1450 77.3 X
7 1950 1505 7.2 1385 70.5 X
8 1876 1570 83.7 1345 TL.7 X
Total 7600 6050 5565
Average 1960 1513 79.6 1391 73.1
\ 1
b. PRottom Pulley
Figure 15, Code A Stauinless Steel Cable Endurance-Tested at +70°F to MIL-W-1511A-4 J

—————a _.-..L—..._J‘-._g_ Ot W A M ol it ke _
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TABLE IX

BREAKING STRENGTH OfF CODE A STAINLESS STEEL CABLES BEFCRE
AND AF . ER ENDURANCE TESTING AT -65°F TO MIL-C-5424A-1

POUNDS BEFURE

BREAKING STRENGTH AFTER ENDURANCE TESTING

(950 LBS REQUIRED BY SPECIFICATION)

SANPLE | EMOURANCE TESTING .
M0. | (1760 LBS REQLIRED B (o el e
BY SPECIFICATION) | pouns | peypwing | POUNDS [pewaiing
1 1300 18690 97.9 1850 97.4 X
2 1975 1905 26,5 1860 94,2 X
3 19560 1885 96, 7 1870 95.9 X
4 1875 1850 98.7 1826 97.3 X
Total 7700 7500 7406
Average 1925 1875 97.5 1851 96.2

Figure 16.

b. Boitom Pulley

21

Code A Stainless Steel Cable Endursnce-Tested at ~66" ¥ to MIT-W-H424A -1
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TABILE &

BREAKING STRENGTH OF CODE A STAINLESS STEEL CABLES BEFORE
AND AFTER ENDUBANCE '[ESTING AT +70°F TO MII~C~5424A-1

POUNDS BSEFORE | BREAKING STRENGTH AFTER ENDURANCF TESTING ] {
SAMPLE | ENDURANCE TESTING | (850 LBS REQUIRED BY SPECIFICATION) _
Ko | (1760 LBS REQUIRED TOP FULLEY BOTTOM PULLEY PASSED | FAILED
BY SPECIFICATION) PERGENT PERCERT
POUNDS 1 gemarning | POUXDS 1 aruaining 1
b 19456 1900 97.7 1896 92,8 X J
6 1976 1865 94.4 1006 96.5 X
7 1950 i8H0 97.4 19456 99, 2 X ﬂ
8 2045 1875 91.7 2026 99.0 X
Total 79156 7580 7630
Average 1979 1890 95.8 1907 fh.4
—
|
|
b. Bottom Pulley ‘
Figure 17, Code A Stainless Steol Cable Enducsocs Tosted at 170" % to MIL-W-H424A-1

22
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APPENDIX 11
DETAILED TEST DDATA FUOR CO0OE B

(Tables XI through XV1 and Figures 18 through 22)
Since galvanized samples falled the low temperature
tests, no figuies are included for these samples,
In the figures for the ~65°F tests, thw cables are ar-
ranged In the fcllowing descending urder for Parts »,
and b of each figure.

Sample 1

Sample o

Sample 3

Sample 4
In the figures for the +70°F testy, the cable s a.e ar~
ranged in the fallowing descending order for Parts a
and b of each figure:

Sempls 5

Sample 6

Sample 7

Sarople 8

&3
i st 0 e Mo i ko e et o s o e LUt o e Al s i D 5 A
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TABLE XI

BREAKING STRENGTH OF CODE B GALVANIZED CABLES BEFVORE
AND AFTER ENINIRANCE TESTING AT -65°F TO MIT-W--1511A~4

POUMDS BEFORE BREARING STRENGTH AFTER EMDURAWRCE TESTING
SAPPLE |FRULRANCE TESTIKG (1000 LBS REQUIRED BY SPECIFICATION)
N0, (2000 LBS REQUIRED TOM PULLEY POTTON FPULL EY PASSED | FAILED
BY SPECIFICATION) | PERCENT PERCENT
POUNDS ikENAlII" PoUNDS ILEHAIHIIC
1 2475 tables oumpletoly p K
2 2450 separated prior x
3 2460 to 70,000 roversals, X
4 2450 Toests were tarminatod, A
et er e 4 vl = < gt e e« i st a5 wms e eerm — o e e e —
Total 9436
R ~
Avernge 2400
) |
24
\
i
* i i ea v < 1 O .m.v“m‘l-Lxhlhhnu_...._nm\db" nu@.‘nmu.m.,u;&;..n“.ﬁ.ﬂ\uu ikl il b b i 2 At e+ ot .l e Yl oy Mt s o m
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TABLE

X1l

BREAKING 5TRENGTH OF CODE 13 GALVANIZED CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F 'TO MIL-W~-16b61A~4

POUNDS BEFORF BREAKING STRENCTH AFTER ENDURANCE TESTIFG
SAMPLE |ENDURANCE TESTING (f000 LBS REQUIKED BY SPECIFICATION )

no. (2000 LBS REQUIRED TOP PULLEY BOTYOM PULLEY PASSED |FAILED
: BY SPECIFICATION) ,- PERCENT PERCENT
k POUNDS oewarning | TS | pemanine N
' b 24176 1700 68.7 1180 47,7 X

6 2460 1416 b7.8 1450 69.2 X
| 7 2460 1445 64,7 1395 56.7 X
: o] 2450 12456 b0, b 13156 B3, 7 X
_’ Total 9835 680G 6340
l -———_— ' — s e ———
[; Avorage 2459 1461 69.0 1336 H4.3

R

-

R

i
|

IMgure (4,

u.

b.

Bottom Pulley

Coda PoCGudvidzod Cablo fadavpaneo Tonlod of, 17071 to MU W WA A
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TABLE XII

BREAKING STRENGTH OF CODE B STHINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT -66°F TO MIL-W-16511A-4

POUNDS BEFORE

BREAKING STRENGTH AFTER EMDURANCE TESTING
(950 LBS REQUIRED BY SPECIFICATION)

SAMPLE | ENDURANCE TESTING T ares . PASSED | FAILED
NO. | (1760 LBS REQUIRED ToP P"L;::cm ] BOTTOM P“:;::EM
PECIFICATI
BY SPECIFICATION) 1 pouDs | ppuninine | POUNDS | ovuainine
1 2260 1290 57.1 1470 65.0 X
2 2250 1375 61.1 1200 53.3 X
3 2240 1295 B7.8 1345 60.0 X
4 2240 1365 60.9 1325 59.2 X
Total 8990 5325 sao |
Avorage 2248 1331 59,2 1335 09.4

Iipure 149,

“L
4 PU N coasos R E R e - i

n.

h.

Nolfom Pulley

Codes 1V SGdndeas Stocd Cable Endoenmcee VFepted o

G It MIT, W ILLIA - 4
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TABLE XIV

HHEAKING STRENGTH OF CODE B SNTAINLESS NTEET, CABRLES BEFPORE
AND AKTER ENDURANCE "TESTING AT 470710 1'0 MIT,~W~-1511A -4

POUNDS BEFORE BREAKING STREMGTH AFTER ENDURAMCE TESTING
ENDURANCE TESTING | (950 LES REQUIRED BY SPECIFICATION)

SANPLE (950 LBS REQUIRED BY ]
Ui ' : PASSED | FAILFD
NO. | (1760 LBS REQUIRED Tor Pu‘h:::cm 4OTTON "“‘;;::EM
BY SPECIFICATION) ~
PUUNDS 1 pewarmime | POUNDS ppwaining
5 2260 1575 59,2 1400 61, x
6 22560 1325 608 L300 .0 X
7 2240 1300 6.9 1326 592 X
g 2240 1275 58.0 1260 67.0 X
IR S SR S SR ._._-__1
Total 990 5276 b6.Y BIGH 4 b9.7
- B S i Y R AN AN
Avorngo 2248 1319 68,7 1341 69
- - i e e A - -

RS S - o
- U e L U -
- T P —

}
)
n. ‘Top "ulley

1

]

3

y

\ [

"H . Dottom Pualley
\ Pipare S0, Code 13 Sadnbons Stoe] Cadile Bodieenpes Peatod ol 1707 1 o M, W TLELA

i
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TABLE XV

BREAKING STRENGTH OF CODE B STAINLESS STEEL CABLES BEFOLE
AND AFTER ENDUBANCE TESTING AT -66°F TO MiI.-C~5424A~1

POUNDS BEFGRE | BREAKING STRENGTH AFTER ENDURANGE TESTING ]
SAMPLE | ENDURANCE TESTING | (950 LBS REQUIRED BY SPECIFIGATION )
" . PASSED | FAILED
N0. | (1760 LBS REQUIRED ToP PUL:::CENT BOTTOM Pu:t::nr
BY SPECIFIC .
! SPECIFIGATIONY | pounds | pewpwine | POUNDS | gewaining
1 2260 1970 87.2 2010 88,9 X
2 2260 2085 92.7 2005 89.1 X
5 2240 2120 94.6 1790 79.9 X
4 2240 2165 96.2 2090 93.3 X
Totul 8990 5330 7895
Average 2248 2083 92.6 1974 87.8

(R TIRT e .«m..m'w.;‘n ‘MA‘“FW‘ *"ﬁw oy 3
N . ! , s o

o3 e

h, Bottom Tullev

Flpure 21, Code B Stadndoss Stool Cable Endoranec o ostod at 6578 to MIT - 5424A -1

28
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TABLE XVI

BREAKING STRENGTH OF CODE B STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TO MIL~C-5424A~1

POUNDS BEFORE

BREAKING STRENGTH AFTER ENDURANCE TESTING

SANPLE | ENDURANCE TESTING (950 LBS REGUIRED BY SPECIFICATION)
PASSED | FAILED
N0. | (1760 LBS REQUIRED ToP '"L:::cm BoTTOM '":;::E"
P T
BY SPECIFICATION) | pounDs | geyyyyime | POUNOS | gemainine
5 2260 2125 94.0 1950 86.3 X
6 2250 1935 86.0 1940 66.2 X
7 2240 1910 85.2 2005 89.56 X
8 2240 1805 80.6 1945 86.8 X
Total 8990 17756 7840
Average 2248 1944 86.5 1960 87.2
b. Bottom Pulley
Figure 22, Codo B Stainless Steel Cable Endurance-Tested at +70°F to MIL=(C-5124A -1

L s PSP
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APPENDIX IV

DETAILED TEST DATA FOR CODE C

(Tables XVII through XXIV and Figures 23 through 30)
k In the figures for the ~66°F tests, the cables are arranged
/ in the following descending order for Parts a and b of each
figure:
! Semple 1
Sample 2
Sample 3
Sample 4
In the figures for the +70°F tests, the cables are arranged
in the following descending order for Murts a aml b of each
figure:
| Sample 6
Sample 6
Sample 7

Sample 8

1Y

e’ - bl b WG R+ xR el e ool R . o1 oS 1 A G A Kol S Y. 12 Pl Ml [kl e N it el skl
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TABLE XVII

BREAKING STRENGTH OF CODE C GALVANIZED CABLES BEFORE
AND AFTER ENDURANCE TESTING A'T' -66°F TO MIL~-W-1511A~-4

POUNDS BESORE BREAKING STRENCTH AFTER ENDURANCE TESTiNG
SAMNPLE |ENDURANCE TESTING (1000 LBS REQUIRED BY SPECIFICATION )
M. |(2000 LBS REQUIRED 0P PULLEY BOTTON PULLEY PASSED | FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS oewnrning | "™ | pemnining
1 2400 1970 82.1 2095 87.3 X
2 2400 1990 82.9 1880 78.3 X
3 2460 21056 8b.6 1976 80.3 X
4 2400 1620 67.b 1865 7.7 X
— SR i EA -
"Total 9660 i 7686 7816
Average 2416 1921 79,6 19564 80.9

n. Top Pulloy

. Dottom Palley

iguro 2, Code € Calvandgod Cable Badarmoweo Vestod o 6571 to MIT W 10T1A -4

et _ )
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TABLE XVIII

BREAKING STRENGTH OF CODE C GALVANL/ED CABLES BEFORE
AND AFTER ENDURANCE TESTING A'Tl' +70°F TO MI1,~W~-1511A~-4

POUNDS BEFORE BREAKING STRENGTH AFTER EMDUYRANCE TESTING
SANPLE |ENDURANCE TESTING (1000 LBS REQUIRED BY SPECIFICATION )
NO. (2000 LBS REQUIRED TOP PULLEY - BOTTON PULLCY PASSED | FAILED
BY SPECIFICATION) FERCENT PERCEXT
POURDS REMAINING POUNDS RENAINING ]
b 2400 2260 03.8 2210 §0.9 X
6 2400 2070 86.3 21560 89.6 X
7 2460 1920 78.0 2030 82.b X
8 2400 2130 88.4 2110 87.9 X ‘
Totaul 9660 8470 _85()()
e — e s - e -r——» S — . — p . B am ot r—— —————
Avorago 2416 2090 86,6 2125 ( 88.0

a. Top Pulley

b, Dottom Pulloey

Flgaro 24, Codo O Gadvanizod Cablo Boduareanmes Popded ol 17071 0o MEEW T TA

a4
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TABLE XIX

HBRAKING STRENGTH OF CODE C TIN-COA'L'ED CABLES BEFORE
AND AF'TER ENDURANCE 'TESTING A'L ~65"F 'TO MIT-W~1011A~4

——_ e

—w,

—cr

J—
T

POUNDS BEFORE BREAKING STRENGTH ﬁAFTEI ENDURANCE TES)ING
SAMPLE |ENDURANCE TESTING | (1000 LBS REQUIRED BY SPECIFICATION )
M. Yzon 1as RewRe | TOP PULLEY BOTTON PULLEY PASSED | FAILED
BY SPERIFICATION) | pouwps | PERCEN .| PERRENT
U 0
POURDS Toewarwing | PN [ memainine
e i
1 2460 1445 bH,7 1B68H 64.7 X
2 2470 1676 63.8 1630 61.9 X
a 2480 16406 G6.3 1596 (4.3 X
4 2470 15615 6L 1445 HH.D b3
I S R o RN S
Totual 9880 6180 6155
o , o VR F—
Avorugo 2470 1540 62,06 1539 624
_— N — . B _
" ‘I - 3 V 1 ' ’ , “‘, - §" _ . i Y
. - I
I, Boltom Tulley
Mpore 2h, Code C T Confod Cable Endaranen Tosfod ad G571 Lo MW TLTIA 4
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CA

XX

RREAKING STRENG/PH OF CODE C TIN-COA TED CABLES BEFORE

AND AF'TER ENDURANCHE TESTING A1 +70°F 10O M7 ~W-1611A-4
Pounobs BEFORL RREAKING STRENGTH AFVER FADURANCE TESTING
SAMELE [ENDURANCE TeSTIMG | (1002 LBS REATNED WY SPECIFICATION )
P Pl 7 0 | FAILED
NO. v2000 I.8S REGUIREU ‘.\P PULLEY BOTYON PULLEY PASSED
BY SPECIFICATION) S Fe RCEHT POUNDS PERCENT
' s ' h
SRR (LR SLILCN It LITUILY
L Y SR
b 2460 ALQH N 2120 8G.2 R
¥ 2470 200 h, 0 2105 H1,2 X
7 2480 B 83.13 2026 81.7 X
) 2470 AREVY) B7.0 1900 76,9 X
e e e L A—— ——— —— — e e ————— ey {»— - — e ——
Totul 98480 Gkl }» HOLO
Avaraguo 2470 240 86,3 20000 HL.b
a, Top 1’tlluy
. / ‘w'jo
“»! v’)ﬁw "‘,
i
b. Bottom Pulicy
Flgave 26, Code O Tin Conted Cable Enduranee Pested ot 0707 1 to MIT, W 1GTTA 4

PO WP
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ﬁ SEG TR-67-19
E TABLE XXI
BREAKING STRENGTH OF CODX C STAINLESS STEEL CABLES BEFORE
} AND AFTER ENDURANGE TESTING AT ~85°F TO MIL-W-1511A~-4
i 3 e x -
L POUKDS BEFOR: 1§ BREAKING STRENGYH AFTER ENDURANCE TESTING
SAKILE | ERDURKNCE TESTING (9«‘50}.!8 REQUIRED BY SPECIFICATION) passen | FaiLED
; SED | FAIL
0. | {3760 LES REQUIRED TeP P“L;::cm BOT10M PULLEY
BV SPECIFISATION) ‘ FERCEN]
- e POUNDS | jzmaining [ POUNDS Hpeyaining
i 1 1940 1825 94.1 1780 51.8 x
i 2 1980 1805 91.2 1850 93.4 X
: 1960 1895 96.7 1785 91.1 X
4 1960 1835 93.6 1775 90.6 X
Tota) 7040 7360 - 7190 n f
Averaw:i 1960 1840 93.9 1798 91.7
e e - I

h,  Bottown alizy '
Fipgare 97, Code ¢ Stainless Steel Cable Pndaranco-Tost d at 657 % o MIT-W- 16114 -4

M
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SEG-1R~67-19

TABLLE SXI)

DBREAKING STRENGTID O CODIE G STAINLESS STRIGT CARLIS BICIFORIG
AND AFTER ENDURANCE TESTING AT 470" 10 MIT~W-1511A-4

POUMDS BEFORE

BREAKING STREMG™H AFTER ENDURANCE TESTING

SAMPLE | ENDURARCE TESriNg { (850 LBS REQU/RED BY SPECIFICATION) PAssED | EAILED
NO. | (IT6O LBS REQUIRED Tof ""L:;'f:mrﬂp__‘°”°" P";;:;E”.ﬁ i R
PECIFICATION R6
BY SPECIFIGATION) | pouNDS | peyaiwing | POUNDS | obuiinine
5 1940 1220 62.9 1450 4.7 x
6 | 1980 1465 74.0 1675 85,0 x
7 1960 1500 76.5 1265 64,0 X
8 1960 1600 81.6 1100 Hho. 1 X
Total 7820 D785 5480
Average 1960 1446 73.8 1870 | 9.9

Tipure 2o,

b,

Bottom Pulley

(S . T

Code ¢ Stainless Steel Cable Eodurance-Lestod at P70 1 4o MIT~W-1511A-4
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SERGIR-67 19
TABLA SR
DRAKING STTRISNGIETT O CGOQDL C S TTATN LISSS s ehed, CA IR AR 1 8 I
AND A TR BNDURANCE TESTING AT =6GL"F 1O MIET -~ Ao
POUNDS BEFORE | BREAKIMG STRENGTH AFTER LNDURANCE TESTING | ]
SAMPLE | ENDURANGE TESTING {950 1 BS REQUIRED BY SPECIFICATION)
‘ ‘ : ‘ : PASSED | FAILED
w. | 760 ies weowmen [ 1OF PUl:‘::C[NY POTTOM "“"‘::“ '
‘ BY SPECIFICATION) ERGE Pt '
| POUNDS | mewarniwe | POUMDE Topwanine
N 1 1240 191h Ul LYH0 979 X
‘ ] 1OHO 1910 G0 1RHDL ah. 2 X
o 1960 1Ylh YA ' 1900 6.9 X
4 1960 1920 HITHY 1HY) HITW X
' - e e R o . L - _ -
; Total THAD 760 7HRN
Avorngo 1960 LOth N 189 0L

. Top Pallay

[ L RPREIP S RS 4

r——

b, Bottom Pulloy

Finurve 29, Code ¢ Stadnloss Stecl Cablo indurance Pogtold ol 6570 to MIT,- (Chd24A 1

A ———
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) [ & 20 O KRR VA R

TANLL XXV

PREAKING STRENGUIV OF CGODEG G STATNDENHS STEEL CABLIS RO
AND AWTER ENDURANCE PESTINCG AT 0701 10O MIL-C-ha24A0 1

e e e e e e T A e g e e e e e e oo e

(e e

Filpgmrea 30,

Code ¢ Stainloss Stool Cabio Endavsnee "Lopted af 1707 1 to MU O BAa240 1

48

[ U Touwps mrrorr | BREAXING STRENGTH AVTER EWDURANCE TeStme | ] )
SAMPLE | YNDORANEE TESTING (950 (BG5S REQUIRED BY SPECIFICATION)
* . ; \ | PASSED | FAILED
BY SPECIFICAYION) PERCENT « | PLRCEK]
POUNDS | pymarnine | POUNDS  REHAIN NG
b 1940 1900 av.4 191h OR.7 X
(\ 1950 1910 960 1HHL Oh.2 A
‘Y 1960 LH70 DA 1900 96.9 X
H 5.960 1910 0. A 1920 94.0 A
Totlnd 7H40 THYo TH20
T
Avorago 1960 1HYH HTH L9 7.2
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APPENDIX V
DETATLED 'THEST DATA FOR CODE D

(‘Tublon XXV through XX XIT and Figuros 31 through d8)

In tho figuron for the ~6L"F todly, the cabllon nro areangoed

in tho followhyg dotgconding ovder for Parta aand b of oneh
ligurn:

Hnmplo 1
Sumplo 2
Samplo 3
Srmple 4

tn ihe figureon for tho 17071 tonts, tho eablon aro nrrangod
In tho following dosconding ordor for Paets aunad b ol onch
flguro:

HSumplo b
Suplo 6
Snmplo 7

Samplo 8

)

e . i — m -
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TANLE XXV

DBREABINCG G PPRENCYTI OF CODE D GA . JANTZARD CABLISS BEIOIE
AND AP KMDURANCE TIHSTINCG AL 603 'TO MIT WL Aesd

POINDS BEFORT BREAKING STRENGTH AFTER ENDURANCE TESTINC —M
SANPIE |FNDURANCE TESVING (1000 LBS REQUIRED BY SPECIFICATION )
N | (2000 1BS REQUIRFD TOP PULLEY BOTTOM PULLEY FASSED [ FAILED
BY SPECIFIGATION) . PERCENT < T PERCENT ]
0u :
POUNDS fewainine | TO"OS ) memainine
e e .,_WL_..A-.,-__.. e i SR S ,,..(.,_1L R SR B -
1 2300 1280 6Hh. v 12240 Ha 0 b4
2 2460 1610 68,2 L1HD ho v H
g 2360 1415 H ] L1490 63,6 A
4 2360 LL70 49,6 LOOO 42,4 s
L'l‘ui,ul 9870 HATh 4900
e . . | [ —_
Avarago 2540 L6y LA 1225 L
TR I - — . JE S BE.

h. Bottowm I*nlley

e 31, Code D Galvimized Cable Enduennce-"Tested ot 651 to MIT~-W-15H11A 4

40
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SEG-TR~6T-19

TABLE

XXVI

BREAKING STREMGTIT OF CODE D GALVANIZED CANLES BEKFORE
AND ATER KNDURANCE 'TESTING A'T +70°1 1O MIT~W-LGL1A -4

iygrre 34,

l FOUNDS BEFORE | BREAKING STRENGTH AFTER ENDURANCE TESTING
SANPLE |ENODURARCE YESTING | «I0u0 LBS REQUIRED BY SPECIFICATION )
N0 |(2000 LBS REQUIRED TOP PULLEY T BOTTOW PILEY
BY SPECIFICATION) | ,oowne | PERGENT | oo o0 | PERCENT |
POUNDS eewnrmine | FOURRS e ne
—_— - .~-ﬁ}..,_ SRR ET OIS SR .
6 2800 18970 5.7 LR70 A3
6 2360 1824 77.1 1980 HE W
7 24350 1839 T TR0 HO L4
8 2360 BTG 79,4 1950 44,7
Totnl Sa70 7450 7730 |
A YOI L0 2343 1HY 80,0 1ann RN

o

N,

Fotlom ulley

/]; ll

PASSED

— e

P S

I

FAILED

S

. e e

Cofo 1 Calvinizod Cahlo Boduenneo Tostod ab 07608 4o ML W T 1A
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SEG

FRR-G'7- 14

BREAKING S THENGEID O CGODE D CPIN~COATRD AT IS

LA

TABE

“WXVI

ANIY AV TR ENDURANCE TESTINGG AT -667" 10 MU -W-1LhLTA -4

POUNDS BEFORE

SAKPLE |ENDURANGCE TESTING
no. (2000 LBS REQUIRE
BY SPECIFICATION
A 2260
0 2300
g BEHD
4 2300
Toinl 9140
S
Avoraga 23KL

]

D
)

ror PULLEY ]“
- PERCENT
POUND
L > REMAINING |

1220 Ha o

119h L h)

1200 b O

1340 b D

4960

1240 .

MTWH Nil LEY

POURDS

tabo
1220
11560
o

A920

PRI

g 4 B R4k s e g

BREAKING STRtNCW AFTU WEIEAHQE TESTIAG
(1000 LS REQUIKED &Y SPEHEIN"GB)

"PERCERT |

HFNMIIM» 1

Hhd
Lo
O A
Lt b

BEFORE,

s e g

PASSED | FALLED

)

=

.

i IATENS] i

Dottom Pulley

Clodo Dy Tio - Coadend Cablo Podaeaness S Togted al -

G

C o MY W

IH11A -4
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E

TARLE XXV

BREARING STTRENGTI O CODE T PIN COATICD CATL I BB O L
AND AT NDLRANCES TR TING AT 70" 10 MIT, - W-Th1IA

B} s S
POUNDS BEFUAF 1 BREAKING STRENCTH AFTER EMDURANCE TESTING
SANPIE |ENDURANCE TESTING (1000 LN5 REQUIRED AY SPI‘».CIF'!CAUOHA)
M. |(2000 1DS REQUIRED TOP PULLEY MOTVYOM PULLEY PASSED | FAILED
BY SPECIFICATION) .| PURCENY oo | PERCERMT
POHNDYS QUNDS ‘
J M HEMAINING POUND IHIAVIIlHC
b aran Laoh 0,4 hith S04 N
t 200 LALG BHY LOGLO Al
't RN L KL AR .0 X
H 2400 (HTET B 12200 TR N
Todnl DA L0 470
Avorrngee BRETH B I LOud AN

" e : PSS

Mo Top il

b Datlom Pualley

Figare 1. Code DVin-Condod Cablo Budarmes ' Uontod ab 10T Lo MET, WL ITIA- 4 '

43



[X] l"

ST B ORI Y e

HIICAKTING
AND ARTER CONFRTHANCE "PESTING AT 6L 1 1O MU W EhE LA

SANPLE

POUNDS
FRDURANCGE

BY SPECIEY

(S

REFORE
TESTING

No. (VI6D LBS HEQUIRED

CATION)

TALN D XXX

(950 |
0P

FOUNDS

(1]
.

A
4
S

"Totnl

Avornygo

fipee i,

[ S

(R THY
100
LHGO
1900

‘(hitt

1HHO

— A e

Lib()
1ha0
WA
1620

Gl

1HHY

I

I,

A

STIENCEPIT OB CODE D S TPATNT A S PG, CA TG BRI roR

BS REQUIREN
PULLEY
FERCENT

REWAINING
Hat ol
Rl
HY
Hh b

Hl.b

Botbom Mlicy

44

TEREAKING STHENGTH AFTER ENDURANCE TESTING
BY SPECIFICATION )

ROTTOM

FoUNDDG

1Lh'th
1Hoo
400
1100

Lo

1440

PULLEY

FIROCE MY

REMAINING
HA LY
oY
‘lltlﬁll
YR

P A

ARG

—y -

FAILED

Code D Stadnternss Steel Coble Endaeanee Perdod of GHY B o MIL-W IhTTA A




] DUE SR N ERRTIVERY B

TARLE XXX

NRICARKING (PP RENG P QF CODE D STAINT IS SRR, CART RS B O

Al

AND AR ENDURANCE PESTING AT (701 1O M WL UA -4

POUNDS BEFORF | BREAKING STRENGTH AFTER ENDURANCE TESTING
SANPLL | ENDURANCE TESTING (B50 185 REQUIRED BY SPECIFICATION)
' T ‘ O ‘ V PASSED | FAILED
! FOUNDS | prwainine | POUNDS pimnivrwe
~— e ,,L__.._,.._.‘,__.r___.-,,, [RRMDED S - -- R
W LHEO 1440 YA 1450 0 -
T 1900 TRIE T (430 15, X
i 1THGO LA i) 1440 NN X
H 1900 (410 P, L0 HO iy X
Tednl Tha () L0 bHLD 1
Avornpn LRI 1460 AT 1-164 'NRY
_ B S . R U S S N D

' ' al L g
TP 4 et =g e+ oyt ey - ooy, oty
Y PR G, vl - 1 17 P S

h. Bottom Palioy

Y [ k) "‘ 4
[ f
o e

Fipaeo 36, Code D Steindans Stood Cable vodaenneo-"Fordoed af 170" 1 to MITe W 150 1A A
}I




HBIG-TR-G7 1Y

TARLE XXX

BIGCAKING STTRENGTIU OF GO D STAINLESS STRET CARTES BEEFORK

L)

AND AVIER ENDURANCE PUESTING Al ~66"F 'TO MIT,~Cehadan-1,

POUNDS BESORE JBREAKING STRENGTH AFTER ENDURANCE TUSTING IR
SAMPIE | FNDURANCE TeSTING | (950 LBS REQUIRED BY SPECIFICATION) Aonssen | FaLin
: , _ |
No. | (1760 Les neeumep | TP * U‘Lgsa!b'ém QOH‘O'H"_E%%‘E’(?E]T"
BY SPECIFICATIONY | pounDs | opyuivimg | POUNDS Toeuarning
| 1860 1576 84.7 1700 91.4 X
2 1900 L7406 91,4 1745 91.8 X
J 1HGO 1660 HG.2 17206 92,7 1
4 1900 1645 Bt 6 1770 94.2 X
Totn’ 7420 6620 6940
Avaraga 1HHO L1666 88,1 173b 92,0 ‘
L _ S A | ) e

b, Bottom Palley

Fipare 37, Codo D Stainless Stool Cable Endurnoce Pested at 2GH7 1 to MU BARAN -

- —— - e -



PAME XXX

BHEANRING STRENGTH OF CODE D NTAINTESR S TR E]D, CANRE RS BEFORYE
ANDP AR TRICENDURANCE FERVING AL ST0 8 50 ML~ -B434A -1

S0umDS MIFGRL | BREARING STRINGTH 27 TER EMOURANCE T8STING |
SAMPLE JEMDURANCE TESTING (1000 LAG REQUIRED BY SPECIFICATION)
N 12000 L8S REQUIRED TOP PULLEY BOTTON PULLEY PASSED jFAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS Toewarming | POV Lucuaming
5 1860 1800 91.8 1875 95.7 x
6 1900 1686 88,7 1665 87.6 x
7 1860 1675 90,1 1700 91.4 x
h 1900 1705 89,7 1705 89.7 x
Total 2620 6865 6945
Average 1905 1716 90.1 - 1736 91.1

b. Brf,om Pulley

Figure 38. Code D Stainless Steel Cable Endurance-Tested at +70° ¥ to MIL-C~5424A ~i

47
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BEG-TR-67~19

T 1L o (o L S T DPRE TSN PAN

APPERDIX VI
DETAILED TZIT DATA FOR COOR K

(Tablea XXXill Mirough XXXVill and Figuses B9 hruugh 40)

Sinos gaulvanised samples faliod $e luw temporature tests
o Slgires ATe Incluced for thess Akmples, '

In ths figures for the -68°F tests, the oables cre arr in

the following descending order for Parts a und b of each fig=~
ure: ‘

Sample 1
Sample 2
Sample 3
Sample 4

In the figures for the +70°F testa, the cables are arranged in

the following descending order for Parts a and b of each fig-
ure: ) |

Sample &
~ Sample 6
Sample 7

Sample §

48
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TABLE RXNIU

BUFARING STRENUTI OF OO B GALYARIAKLD CABLEN BEFORE
ARNU AFTRRA BNUUVRANCK YHBTING AT ~ud'y 1L ML -W=1811A~4

VOUNDD DLOORE | OBUARIAG MTALRGTH ATTLE CROGNARGE TUTIEG
SANPLE lemdunanat Tiehine (1000 LS GROWIGLR WY lPiC_gv_umaH
M {i2ee0 LOD NEsUEES Tor P9LLEY T serteE PeLLEY PSSO AN
8V SPLCIFiCATIOR; ‘ : pLecenmt PERCENT
| DR Wittt CICTITIITE Mibaitdd £ TTYXIY
1 4060 | Cables compistaly x
3 236¢C ~ separated prior w x
3 2380 70,000 reversals. X
4 2360 ' Tests were termiina‘ed. X
Total 9160
|Average 2290

49
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TABLE KARKIV

BHREARING BTHRENUTH OF COUR K QALVANIZRID CABLAN HKEORE
AND AFTHR KNDURANCKE TENTING AT +T0°F TO MEL-W-181LA ~4

q
POUNDS BEFORE | ORTRUING STRENRTM AFTER CROURANCE TIBTiNE

SAGPLE FENDURANSE TESTING (1590 LES REQUIRES OV SPECIFICATION )

w1000 LE® BEQUIRED 0P PULLEY BUTTON PULLEY | PASEEO FANLD
! 3V SPECIFICATION) PERGERT PERCENT
POUNDS pewaintne | VRS agwawine
] 5 2060 1125 54.6 795 38,6 x
: 6 2360 876 41.3 960 40.7 X
: 7 2380 725 30.5 1110 46,6 x
i 8 2360 1065 45.1 1140 48.3 X
3
! Total 2160 3890 4005
“ Average 2290 973 42,5 1001 43,7

b. Bottom Pulley
Figure 39. Code E Galvanized Cable Endurance-Tested at +70°F to MIL-W-1511A-4

50
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RUU-TH-27-19

TARLE KRAV

BARARING BTRERUTH OF COUK B RIAINLZ0 B1ERL CARLER BEFUNRE
AND AV TBR BEDURANCE TENTING AT <60°F 10 MiL-W-t6i14-4

o POUNDL OL7gAL | ORCARING GTRENGIN GTTUR URBUBARGL VINTING |
samrrp | EwouRanct Testmg 19y LY “W'MQT“ BPLCITICATIAN Y )
ap s T Ret e ' ASSLOD | FANTD
M. | (1760 L0S MU L m:::cm LLALL '“":::m
WU SPTCIRIGATION) | poumds | ppypimmg | POVMOS farmaining
1 2000 470 33.5 550 27.8 x
2 1980 900 48.1 978 49,2 x
3 1976 950 48.1 1090 56.2 x
4 1980 Test No. 4 completely separated prior to
70,000 reversals. Tests were terminated.
Total 7935 2320 2615
Average 1984 773 29,2 872 33.0
b. Bottom Pulley
Figure 40. Code E Stainless Steel Cable Endurance-Tested at -A5° F to MIL-W-1511A-4

51



MRG-TI-67-19

IAMEE NERVI

HRBARING ATRERG I OF CHRIX R BTAINILERE RTRRI, CALWILEE BRYOIK
AND AYTER ENDURANGCE FENTINU AL 20 TO MEL-W-1011A-4

, POURDD DLFONL JORUARING STATNGIN RITER UNCURANGE TULRTING
saNPLE | EWOURARGE Testine (856 LOS PREQUIELD BY SPECFICATION)
YT - PASSED | TAILED
Wo | (1760 LOS REQUIRED Tor m:::cm AL '";:::m y
’
BV SPECIFICATION) £ peunds | ppuarnine | "OUN0S |apwainine
5 2000 475 23.5 590 29.5 X
6 1980 768 38.6 870 49.0 b4
7 1975 816 41.3 622 31.6 X
8 1980 900 45.5 610 30.8 x
Total 7935 2955 2792
Average 1984 739 37.2 698 86.2

G e om

.
' B
i L
P o
At ;.7' . v - e
A P 3 2

. - : N ) '
. '-,ktw‘gwmj-m'h—_. o o, . ni el

N ’

Figure 41. Code E Stainless Steel Cable Endurance-Tested at +70°F to MIL-W-1511A-4
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TABLE XXXV

BREARINUG STRENUTH OF CODK & BTAINLRESH N'TKEL CABLKES BREFORK
AND AFTER KENDURANCE TESTING AT «40°F TO MIL-C~8424A-1

POLNDS GEFORE | OREAKING STREKGTH AFTER ENOURANCE TESTIRG
SANPLE | ENDURANCE TESTING {980 LBS REGUIRED BY SPECIFICATION) ’
ASSED | FAILED
NO. | (17RO LDS REQUNED L '"L:::cm UL ”::::m
. ]
BY SPECIFICATION) | #ouNdS | peuyiying | POURDS |pemaining
1 2000 13565 67.8 1380 69.0 X
2 1980 1285 64.9 1185 59.8 X
3 197% 1025 61.9 1445 73.2 X
4 1980 1625 82.1 1750 88.4 X
Total 7935 5280 5760
Average 1984 1323 €6.7 1440 72.6

'me‘,;‘w'f*"" R
i : : CI \ St N

H
b
\ f Figure 42, Code E Stainless Steel Csble Endurance-Tested at -65° F to MIL-C-5424A -1
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SXG-TH~27-19

TALLE KEMVIH

BUEAKINU BTRENUTH OF COUK K STAINLKNE R RkK1 CABLEN BRPOIRK
AND AZTENR ENDURANCE TENTING AT +70°F TO Mil-C-8434A-~1

POURDS BLIORL JEEUARING STAUNGTN ATTUR CNOURARCGE TEBTING
saurLe | ENOURANGE TESTHG (000 LOS RIGVIRED OV SPECITICATION)
3 PASSED | FAILLD
ue. | (1780 LOS nEeuAED T T B
v
BWSPECIFICATIONY 1 poumos | guaruine | "OVNDS Japuainin
5 2000 1735 86.7 1750 87.5 x
6 1980 1815 91.7 1700 86.9 X
7 1975 1736 7.8 1715 86.8 x
8 1980 1825 92,2 1815 91.7 X
Total 7935 7110 6980
Average 1984 1778 89.6 1746 88.0
b. Bottom Pulley
Figure 43. Code E Stainless Steel Cable Endurance-Tested at +70°F to MIL-C-5424A-1
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SRS R-87-10

APPENDIX VI
DETAILED TEST DATA FOR CODE F

(Taklen KXXIX through XL1V and Figures ¢4 through 40)
la the Hgusos for the ~68°F teais, the cables are arranged

in the desosnding order for Parts a and b of each
figure:

Sample 1

Sample 2

Sample 3

Sample 4

In the figures for the +70°F tests, the cables are arracged
in the following descending order for Parts a aud b of each
figure:

Sample 5

Sample 6

Sample 7

Sample 8
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808G~ TR-67-19

TABLE XXXIX

BREAKING STRENGTH OF CODE ¥ OCGALVANILED STKEL CABLES BEFORE
AND AFTER ENUURANCK TESTING AT -68'Y TO MIL-W=-1811A-4

et s~ —— ——

POUNDS BEFORE OREARING STRENGTH AFTER ENODURANCE TESTING
SANPLE [ENOURKWCE TESTING (1000 LS REQUIRED BY SPECIFICATION)
N (2000 LS REQUIRED TOP PULLEY BOTTON PULLEY PASSED | FAILED
§Y SPECIFICATION) PERCENT PERCENT
POUNDS pewnining | "OU™S Laemamine
1 2200 Cables compleiely separated X
at 32,000 reversals,
2 2225 Tests for these cables were terminated. X
3 2300 645 28.0 460 20.0 X
4 2225 505 22.7 470 21.1 X
Total 8950 1150 930
Average 4525 675 25.4 465 20.5
b. . Bottom Pulley
Figure 44. Code F Galvanized Cable Endurance-Tested at -65°F to MIL-W-15511A-4
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. SEG- TR-67-13

t

TABLE XL

BEEAKING STRENGTH OF CODE F GALVANIZED STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TO MIL~W-1511A-¢

1 pounns BEFoR: | BREAKING STRENGTH AFTER ENDURAREE TESTING
SYMPLE |EZDURANCE TESTING (1500 (8S REQUIRED RY SPECIFICATION)
N0 {(2000 LBS REQUIRED TOP PULLEY BOTTON PULLEY PASSED { FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS  Toewaining POCHOS 1 pemaining
: 5 2200 1825 83.0 1515 68.9 x H
] 6 2225 1680 , 75.5 1710 76.9 X
v 2300 1510 65.7 1715 74.6 x
- 8 2225 1745 78.4 1720 77.8 X
&
Total 8950 6760 6660
liverage 2238 1690 75.5 1665 74.4

Figure 45. Code F Galvanized Cable Endurance-Tested at +70°F to MIL-W-1511A-4
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SEG-TR-67~19

TABLE XLi

BREAKING STRENGTH OF CODE F STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT ~§5°F TO MIL-W~1511A~4

POUNDS BEFGRE | BREAKING STRENGTH AFTER EWDURANCE TESTING
SAWPLE | ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION)
PASSED | FAILED
M0. | (1760 LBS REQURED L ';“L:::cm LKL '";::;m
P -
BY SPECIFICATION) | PousdS | peypiying | POUNDS |qemaining
1 2150 605 28.1 1260 58,6 X
2 2140 8556 40.0 1070 50.0 X
W) 2160 1430 66.2 1140 52.8 x
4 2140 1350 63.1 1485 69.4 x
Total 8590 4240 4955
o
Average 2148 1060 49.4 1239 87,7
. “‘-."9;'-— .
b. Bottom Pulley
Figure 46.

Code F Stainless Steel Cable Endurance-Tested at ~65°F to MIL-W-1511A-4
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TABLE

XLII

BREAKING STRENGTH OF CODE F STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TO MIL-W-1511A~-4

POURDS BEFORE

GREAKING STRENGTH AFTER ENDURANCE TESTING
(950 LBS REQUIRED BY SPECIFICATION )

SAMPLE | ENOURANCE TESTING PasSED | FAILED
~ ' |
NO. | (1760 LBS REQUIREL 1P PUL:EE:CENT BOTTON Put:::eur—_ "
PECIFICAT
BY SPECIFICATION) | pouNDS | gryprning | POUNDS | pewaining

5 2150 1150 53.5 1445 67.2 X

6 2140 1525 71.3 1620 75.7 X

7 2160 1375 63.7 1075 49.8 X

8 2140 1420 66.4 1245 58.2 X
Total 8590 5470 5385
Average 2148 1368 63.7 1346 62.7

»

b. Bottom Pulley

Figure 47, Code F Stainless Steel Cable Endurance-Tested at +70° F to MIL-W-1511A-4
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TABLE XKLL

BREAKING STRENGTH OF CODE ¥ BTAINLESS 8THEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AY ~86°F 70O MIL-C-5424A-1

POLWNRS BEFORE | BREARING STREKCTYH AFTER ENUURAWGE TESTIMG
SAMPLE | ERDURANCE VESTING (9950 LBY REQUIRED BY SPECIFIGATION)
W oAy ) g Pk )
N0, | (1760 18S REQUIRED ot mmcm LITTOR AL SSED FAILED
Y S0t T M| '
81 SPECIFIGATION) | - poumds | gryaiiing | PYUNDS {genaiuing
1 2159 1800 83,7 1735 80.7 X
2 2140 1890 £8.3 180& 84.3 X
3 2150 1870 #8.6 2910 88.4 X
4 2140 1760 82.% 1875 87.6 X
Total 8590 7820 7326
Average 2148 1680 86.2 1831 86.3
‘ mw
a. Top Pulley
T
b, Bottom Pulley i
Figure 48. Code F* Stainless Steel Cable Endurance-Tested at -65°F to MIL-C-5424A-1
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TABLE XLV

BREAKING STRENGTH OF CODE F STAINLESS STEEL CABLES BEFCRE

AND ATTER ENDURANCE TESTING A'C +7T0°F T0O MIL-C-5424A~1

POUKDS BEFORE BREAKING STREHCTH AFTER EHOURAMCE YESTING
SANPLE | ENDURANCE TESTING (850 LBS REQUINED BY SPEGIFICATION )
g 7 ¢ Pl‘ L 5 “\
NO. | (1760 LBS REQUIRED ToF m;:;uem EOTTON "“:;F: r SSEL | PLEY
8Y SPECIFICATION) / RCEH
POUKDS | wewaining | POUNDS Jppuaining
5 2150 1860 86.0 1870 87.¢ x
6 2140 1805 89.0 1765 82.3 K
7 2160 1825 34.5 1825 84.5 %
8 2140 1810 84.6 1890 88.3 X
Total 8590 7390 7350
Average 2148 1848 86.0 1838 85.6
i i’ "R".‘;
b. Bottom Pulley
Figure 49, Code F Stainless Steel Cable Endurance-Tested at +70° F to MIL-C-5424A -1
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APPENDIX VIX
DETAILED TEST DATA FOR CODE G

(1'ables XLV through L and Figures 50 through 64)

Since galvanized samples failed the low temperature
tests, no ﬁggres are included for these samples,

In the figures for the -65°F tests, the cables are ar-
ranged in the following descending order for Parts a
and b of each figure:

Sample 1

Sample 2

Sample 3

Sample 4
In the figures for the +70°F tests, the cables are ar-

ranged in the following descending order for Parts a
and b of each figure:

Sample &
Sample 6
Sample 7
- Sample 8
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TABLE XLV

BREAKING STRENGTE OF CODE G GALVANIZED STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT -656°F TO MIL-W-1511A-4

POUNDS BEFORE

BREAKING SYRENGTH AFTER ENDURANCE TVESTLIUC

SANPLE JENDURANCE TYESTING (6900 LOS REQUIRED BY SPECIFICATION)
R0 | (2000 LBS REQUIRED TOP PULLEY BTTON PULLEY PASSED | FAILED
BY SPECIFECATION) PERCENT PERCENT
POUNDS eewarning | PO | remaining
1 2110 Cables completely separated at x
2 2160 26,0600 raversals, Tests for these X
3 2120 cables were terminated. x
4 2160 X
Total 8550
Average 2137
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TABLE XLVI

BREAKING STRENGTH OF CODE G GALVANIZED STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TO MIL-W-1511A~-4

POUNDS BEFORE | BREAKING STRENGTH AFTER ENOURANCE TESTING
SAMPLE |ENDURARSE TESTING (1000 LS REQUIRED BY SPECIFICATION)
0. |(2000 LBS BEQUIRED TOP PULLEY BOTTON PULLEY PASSED | FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS oewarning | PN ewaming
5 2110 1380 65.4 1765 83.6 X
6 2160 1800 83.3 1720 79.6 x
7 2120 1880 88.7 1740 82,1 x
8 2160 1600 74.1 17656 81.7 X
Total 8550 6660 6990
Average 2138 1665 77.9 1748 81.8
[ ]
b. Bottom Pulley
Figure 50. Code G Galvanized Cable Endurance-Tested at +70°F to MIL-W-1511A-4
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TABLE XLVII

BREAKING STRENGTH OF CODE G STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT ~656°F TO MIL-W-1511A-4

TOE N R

POURDS BEFORE | BREAKING STRENGTH AFTER ENDURANCE TESTING
SANPLE | ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION)
PASSED | FAILED
N0. | (1760 LBS REQUIRED T0° ’“L:::cm SoTTON ’“‘;'é::m
PECIF
BY SPECIFICATION) | poUNDS | geyprwing | POUNOS  |oewaining
1 2050 1050 51.2 1250 61.0 x
2 2020 850 421 1225 60.6 x
3 2065 1250 60.5 1270 61.5 x
4 2020 1485 56.8 1135 56.2 x
Total 8156 4635 4880
Average 2039 1159 56.8 1220 59.8
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Figure 51, Code G Stainless Steel Cable Endurance-Tested at -63°F to MIL-W-1511A-4
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TABLE XLVill

BREAKING STRENGTH OF CODE G STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TO MIL-W-1511A~4

POUNDS BEFORE
SANPLE | EMOURANCE TESTING

BREAKING STRENGTH AFTER ENDURANCE TESTING

(950 LBS REQUIRED BY SPECIFICATION)

PASSED | FAILED
No. | (1760 LS REQUIRED Tof m:i:cm BOTTOM M;;::ut
BY SPECIFICATION) | pouNDS | pewnimin | POUNDS | pewaruing
5 2050 1275 62.2 1070 52.2 X
6 2020 1260 62.4 1095 54.2 x
7 2065 1175 56.9 1220 59.1 X
8 2020 1275 63.1 1215 60.1 X
Total 8155 4985 4600
Average 2039 1246 61.1 1150 56.4 J
Figure 52,

66

Code G Stainless Steel Cable Endurance-Tested at +70° F to MIL-W-1511A-4
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TABLE XLIX

BREAKING STRENGTH OF CODE G STAINLESS STEEL CABLES BEFORF

AND AFTER ENDURANCE TESTING AT -65°F TO MIL-C~5424A -1

POUNDS BEFORE BREAKING STRENGTH AFTER ENOURANCE TESTING
SANPLE |ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION)
N0. | (1760 LB S REQUIRED TOP PULLEY BOTTON PULLEY PASSED | FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS teewarning | PO lmenaining
1 2050 1675 81,7 1780 86.8 X
2 2020 1835 90.8 1850 91.6 X
3 2665 1675 81.1 1800 87.2 X
4 2020 1725 85.4 1750 86.2 X
Total 8155 6919 7180
Average 2039 1728 84,7 1795 88.0
b. Bottom Pulley
Figure 53. Code G Stainless Steel Cable Endurance-Tested at -65°F to MIL~C-5424A -]
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TABLE L

BREAKING STRENGTH OF CODE G STAINLESS STEEL CABLES BEFORE
AND AFTER ENDURANCE TESTING AT +70°F TC MIL-C~5424A~1

POUNDS BEFORE BREAKING STRENGTH AFTER ENDURANCE TESTING
SAMPLE | ENDURANCE TESTING (950 LBS REQUIRED BY SPECIFICATION )
NO.  |(1760 LBS REQUIRED TOP PULLEY BOTTON PULLEY PASSED FAILED
BY SPECIFICATION) PERCENT PERCENT
POUNDS REMAINING POUNDS REMAINING
b 2050 1875 91.5 1840 89.6 X
6 2020 1825 90.3 1825 90.3 X
7 2065 1815 87.9 1775 86.0 b4
8 2020 1800 89.1 1825 90.3 X
Total 8155 7315 7265
Average 2039 1829 86,7 1816 89.1

a Top Pulley

N A

b. Botiom Pulley
Figure 54, Code G Stainless Steel Cable ["ndurance-1 ested at +70° F to MIL-C~5424A -1
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